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(57) ABSTRACT 

A process cartridge includes a photosensitive drum; a devel 
oping roller; a developer Supplying roller, provided in con 
tact with the developing roller, a driving force receiving 
portion provided at a shaft end of the Supplying roller, a first 
driving force transmitting portion; a second driving force 
transmitting portion; flexible sheets provided adjacent to an 
engaging portion between the first portion and the second 
portion to intermittently contact the second portion with 
rotation of the second portion, wherein a rotational direction 
of the roller is opposite to that of the roller, and a peripheral 
speed of the roller is larger than that of the roller. 
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PROCESS CARTRIDGE AND IMAGE 
FORMINGAPPARATUS 

TECHNICAL FIELD 

The present invention relates to a process cartridge 
detachably mountable to an image forming apparatus and an 
image forming apparatus including the process cartridge. 
The image forming apparatus forms an image on a recording 
material using an image forming process. Examples of the 
image forming apparatus include a printer, a copying 
machine, a facsimile machine, or word processor and a 
multi-function machine of these machines. 

BACKGROUND ART 

Conventionally, in an image forming apparatus using an 
electrophotographic image forming process, a photosensi 
tive drum and process parts actable on the photosensitive 
drum are unfixed into a cartridge. Further, a process car 
tridge type in which this cartridge is detachably mountable 
to an apparatus main assembly of the image forming appa 
ratus is employed. 

According to this process cartridge type, maintenance of 
the image forming apparatus can be performed by a user 
himself (herself). As a result, an operationality can be 
improved remarkably and the process cartridge type is 
widely used in image forming apparatuses. 

In a full-color electrophotographic image forming appa 
ratus using a transfer belt (intermediary transfer belt), a 
constitution in which a plurality of process cartridges are 
arranged below the transfer belt is used. This is because in 
the case of a constitution in which a print is discharged onto 
an upper Surface of the image forming apparatus, by dis 
posing the process cartridges below the transfer belt, a first 
print time can be shortened. As a process cartridge corre 
sponding to this constitution, a constitution in which a 
developing chamber is disposed at an upper portion close to 
the transfer belt and a developer is scooped up, to the 
developing chamber, from a developer accommodating 
chamber disposed below the developing chamber is used 
(Japanese Laid-Open Patent Application 2008-170951). 

In this process cartridge, by providing a stirring member 
in the developing chamber, circulation of the developer in 
the developing chamber is improved, so that the developer 
is efficiently supplied to the developing roller above the 
developing chamber to reduce an amount of a residual 
developer. 

However, in the constitution of Japanese Laid-Open Pat 
ent Application 2008-170951, there was a need to provide 
the stirring member in the developing chamber in a side 
below a contact portion between a developing roller and a 
developer Supplying roller in the developing chamber. 
Therefore, the developer supplying roller for supplying the 
developer to the developing roller is rotated in a rotational 
direction opposite to rotational direction of the developing 
roller, so that circulation of the developer is made equivalent 
to or more than a conventional level without providing the 
stirring member in the developing chamber, and a Supplying 
property of the developer from the developer supplying 
roller to the developing roller can be satisfied. According to 
this constitution, a space conventionally ensured for dispos 
ing the stirring member can be filled, and therefore a residual 
of the developer can be further suppressed. 
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2 
The present invention is a further development of the 

prior art structure. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention is to 
provide a process cartridge and an image forming apparatus 
in which in a constitution that a developer is scooped up 
from a developer accommodating chamber, provided below 
a developing chamber, to the developing chamber above the 
developer accommodating chamber, it is possible to realize 
reduction of a residual developer while reducing the number 
of parts. 

According to the present invention, there is provided 
process cartridge comprising: (i) a photosensitive drum; (ii) 
a rotatable developing roller for developing an electrostatic 
latent image formed on the photosensitive drum; (iii) a 
developer Supplying roller, provided in contact with the 
developing roller, for Supplying a developer to the develop 
ing roller; (iv) a driving force receiving portion for receiving 
a driving force, wherein the driving force receiving portion 
is provided at a shaft end portion of the developer Supplying 
roller and is movable in a direction crossing a shaft of the 
developer Supplying roller, (v) a first driving force trans 
mitting portion for transmitting the driving force, received 
by the driving force receiving portion, to the developing 
roller, wherein the first driving force transmitting portion is 
provided on the developer Supplying roller, and (vi) a 
second driving force transmitting portion, provided on the 
developing roller, for transmitting the driving force by 
engaging with the driving force transmitting portion. A 
rotational direction of the developing roller is an opposite 
direction to a rotational direction of the developer Supplying 
roller, and a surface speed of the developer Supplying roller 
is larger than a surface speed of the developing roller. 

Further, according to the present invention, there is pro 
vided an image forming apparatus including a main assem 
bly and a process cartridge, comprising: (i) the main assem 
bly includes (i-i) a driving portion; and (ii) the process 
cartridge detachably mountable to the image forming appa 
ratus includes: (ii-i) a photosensitive drum; (ii-ii) a devel 
oper Supplying roller, provided in contact with a developing 
roller, for Supplying a developer to the developing roller; 
(ii-iii) a developer Supplying roller, provided in contact with 
the developing roller, for supplying the developer to the 
developing roller; (ii-iv) a driving force receiving portion for 
receiving a driving force by being connected with the 
driving portion, wherein the driving force receiving portion 
is provided at a shaft end portion of the developer Supplying 
roller and is movable in a direction crossing a shaft of the 
developer Supplying roller; (ii-V) a first driving force trans 
mitting portion for transmitting the driving force, received 
by the driving force receiving portion, to the developing 
roller, wherein the first driving force transmitting portion is 
provided on the developer Supplying roller, and (ii-vi) a 
second driving force transmitting portion, provided on the 
developing roller, for transmitting the driving force from the 
first driving force transmitting portion to the developing 
roller by engaging with the driving force transmitting por 
tion. A rotational direction of the developing roller is an 
opposite direction to a rotational direction of the developer 
Supplying roller, and a Surface speed of the developer 
Supplying roller is larger than a Surface speed of the devel 
oping roller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration showing a drive inputting portion 
and a driving system of a developing unit in an embodiment 
of the present invention. 
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FIG. 2 is a principal sectional view of an image forming 
apparatus in the embodiment of the present invention. 

FIG. 3 is a principal sectional view of a process cartridge 
in the embodiment of the present invention. 

FIG. 4 is a general perspective view of the process 
cartridge in the embodiment of the present invention. 

FIG. 5 is a general perspective view of the developing unit 
in the embodiment of the present invention. 

FIG. 6 is a schematic view of mounting of a process 
cartridge in the image forming apparatus in the embodiment 
of the present invention. 

In FIG. 7, (a)-(d) are schematic views for illustrating an 
operation of mounting the process cartridge in an image 
forming apparatus main assembly in the embodiment of the 
present invention. 

FIG. 8 is a perspective view showing a state in which the 
process cartridge is positioned to the image forming appa 
ratus main assembly in the embodiment of the present 
invention. 

FIG. 9 is a sectional view for illustrating a spacing 
operation of the developing unit in the embodiment of the 
present invention. 

FIG. 10 is a sectional view for illustrating a contact 
operation of the developing unit in the embodiment of the 
present invention. 

FIG. 11 is a perspective view before the process cartridge 
is mounted in the image forming apparatus main assembly 
in the embodiment of the present invention. 

FIG. 12 is a perspective view of mounting of the process 
cartridge in the image forming apparatus main assembly in 
the embodiment of the present invention. 

FIG. 13 includes schematic views in which an operation 
of mounting the process cartridge in the image forming 
apparatus main assembly is viewed from an apparatus main 
assembly front side in the embodiment of the present 
invention. 

FIG. 14 includes schematic views in which the position of 
mounting the process cartridge in the image forming appa 
ratus main assembly is viewed from an apparatus main 
assembly side surface side in the embodiment of the present 
invention. 

FIG. 15 is a perspective view for illustrating a supporting 
constitution for a toner Supplying roller and a developing 
roller in the embodiment of the present invention. 

FIG. 16 is an exploded illustration of a shaft coupling 
member in the embodiment of the present invention. 

FIG. 17 includes sectional illustrations of the shaft cou 
pling member in the embodiment of the present invention. 

FIG. 18 is a perspective view for illustrating the shaft 
coupling member in a developing unit state and a first main 
assembly driving member and a second main assembly 
driving member of the image forming apparatus main 
assembly in the embodiment of the present invention. 

FIG. 19 is an illustration showing a constitution of a 
developing chamber in the embodiment of the present 
invention. 

FIG. 20 is an illustration showing a driving gear train of 
the developing unit in the embodiment of the present inven 
tion. 

FIG. 21 is an illustration showing minute deformation of 
a sponge portion in the embodiment of the present invention. 

FIG. 22 is an illustration showing the case where a 
developing driving force is inputted onto a developing roller 
shaft. 

FIG. 23 includes illustrations showing teeth of gears in a 
constitution in which the developing driving force is input 
ted onto the developing roller shaft. 
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4 
FIG. 24 is an illustration showing the teeth of gears in the 

embodiment of the present invention. 
FIG. 25 is a table showing a rank of a relationship 

between a peripheral speed difference and an image or the 
like in the embodiment of the present invention. 

FIG. 26 is an illustration showing a comparison example 
in which a developing chamber toner feeding member is 
provided in a developing chamber. 

FIG. 27 is an illustration showing flexible sheets adjacent 
to the developer roller gear in an embodiment of the present 
invention. 

FIG. 28 is an illustration of a sectional view in which the 
gear portion of the developing idler gear is omitted. 

EMBODIMENTS FOR CARRYING OUT THE 
PRESENT INVENTION 

Hereinbelow, preferred embodiments of the present 
invention will be exemplarily and specifically described 
with reference to the drawings. However, dimensions, mate 
rials, shapes, relative arrangements and the like of constitu 
ent elements described in the following embodiments are 
appropriately changed depending on constitutions or various 
conditions of devices (apparatuses) to which the present 
invention is applied. Accordingly, the scope of the present 
invention is not limited thereto unless otherwise specified. 

In the following, an image forming apparatus according to 
an embodiment of the present invention and a process 
cartridge used therein will be described in accordance with 
the drawings. 
(General Structure of Image Forming Apparatus) 

First, a general structure of an electrophotographic image 
forming apparatus (hereinafter referred to as an “image 
forming apparatus) 100 will be described using FIG. 2. As 
shown in FIG. 2, detachably mountable four process car 
tridges 70 (70Y, 70M, 70C, 70K) are detachably mounted by 
mounting members (unshown). Further, an upstream side of 
the process cartridge 70 with respect to a mounting direction 
to the image forming apparatus 100 is defined as a front 
(Surface) side, and a downstream side of the process car 
tridge 70 with respect to the mounting direction is defined as 
a rear (surface) side. In FIG. 2, the respective process 
cartridges 70 are inclined and juxtaposed in an apparatus 
main assembly 100A with respect to a horizontal direction 
ht. 
The process cartridge 70 includes electrophotographic 

photosensitive drums (hereinafter referred to as “photosen 
sitive drums) 1 (1a, 1b, 1c. 1d), and at a periphery of the 
photosensitive drums 1, process means such as charging 
rollers 2 (2a, 2b, 2c. 2d), developing rollers 25 (25a, 25b, 
25c, 25d), and cleaning members 6 (6a, 6b, 6c. 6d) are 
integrally provided. 
The charging roller 2 electrically charges the Surface of 

the photosensitive drum 1 uniformly, and the developing 
roller 25 develops a latent image, formed on the photosen 
sitive drum 1, with a toner to visualize the latent image. The 
cleaning member 6 removes the toner remaining on the 
photosensitive drum 1 after a toner image formed on the 
photosensitive drum 1 is transferred onto a recording mate 
rial (medium). 

Further, below the process cartridges 70, a scanner unit 3 
for forming the latent image on the photosensitive drums 1 
by Subjecting the photosensitive drums 1 to selective expo 
Sure to light on the basis of image information is provided. 
At a lower portion of the apparatus main assembly 100A, 

a cassette 17 in which sheets of the recording material S are 
accommodated is mounted. Further, a recording material 
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feeding portion is provided so that the recording material S 
can be fed to an upper portion of the apparatus main 
assembly 100A by being passed through a secondary trans 
fer roller 69 and a fixing portion 74. That is, a feeding roller 
54 for separating and feeding the sheets of the recording 
material S in the cassette 17 in a one-by-one manner, a 
feeding roller pair 76 for feeding the fed recording material 
S, and a registration roller pair 55 for synchronizing the 
latent image formed on the photosensitive drum 1 with the 
recording material S are provided. 

Further, above the process cartridges 70 (70Y, 70M, 70C, 
70K), an intermediary transfer unit 5 as an intermediary 
transfer means onto which the toner image formed on each 
of the photosensitive drums 1 (1a, 1b, 1c. 1d) is to be 
transferred is provided. The intermediary transfer unit 5 
includes a driving roller 56, a follower roller 57, primary 
transfer rollers 58 (58a, 58b, 58c, 58d) at positions opposing 
the photosensitive drums 1 for the respective colors, and an 
opposite roller 59 at a position opposing the secondary 
transfer roller 69 are provided. Around these rollers, a 
transfer belt (intermediary transfer belt) 9 is extended and 
stretched. 

Further, the transfer belt 9 is circulated and moved so as 
to oppose and be contacted to all of the photosensitive drums 
1. So that primary transfer (of the toner images) from the 
photosensitive drums 1 onto the transfer belt 9 is made by 
applying a voltage to the primary transfer rollers 58 (58a, 
58b, 58c, 58d). Then, by voltage application to the second 
ary transfer roller 69 and the opposite roller 59 disposed 
inside the transfer belt 9, the toner images are transferred 
from the transfer belt 9 onto the recording material S. 

During image formation, while rotating each of the pho 
tosensitive drums 1, the photosensitive drum 1 uniformly 
charged by the charging roller 2 is Subjected to selective 
exposure to light emitted from the scanner unit 3. By this, an 
electrostatic latent image is formed on the photosensitive 
drum 1. The latent image is developed by the developing 
roller 25. By this, the toner images of the respective colors 
are formed on the photosensitive drums 1, respectively. In 
synchronism with this image formation, the registration 
roller pair 55 feeds the recording material S to a secondary 
transfer position where the secondary transfer roller 69 
opposing the opposite roller 59 is contacted to the transfer 
belt 9. 

Then, by applying a transfer bias Voltage to the secondary 
transfer roller 69, the respective color toner images are 
secondary-transferred from the transfer belt 9 onto the 
recording material S. By this, a color image is formed on the 
recording material S. The recording material S on which the 
color image is formed is heated and pressed by the fixing 
portion 74, so that the toner images are fixed on the 
recording material S. Thereafter, the recording material S is 
discharged onto a discharge portion 75 by a (sheet-)dis 
charging roller pair 72. The fixing portion 74 is disposed at 
an upper portion of the apparatus main assembly 100A. 
(Process Cartridge) 

Next, the process cartridge 70 in this embodiment will be 
described with reference to FIGS. 3 to 5. 

FIG. 3 is a principal sectional view of the process car 
tridge 70 in which the toner is accommodated. Incidentally, 
the process cartridge 70Y accommodating the toner of 
yellow, the process cartridge 70M accommodating the toner 
of magenta, the process cartridge 70C accommodating the 
toner of cyan, and the process cartridge 70Kaccommodating 
the toner of black have the same constitution. 

The respective process cartridges 70 (70Y, 70M, 70C, 
70K) include drum units 26 (26a, 26b, 26c. 26d) as a first 
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6 
unit and developing units 4 (4a, 4b, 4c., 4d) as a second unit. 
The drum unit 26 includes the photosensitive drum 1 (1a, 1b, 
1c. 1d), the charging roller 2 (2a, 2b, 2c, 2d) and the cleaning 
member 6 (6a, 6b, 6c. 6d). Further, the developing unit 4 
includes the developing roller 25. 
To a cleaning frame 27 of the drum unit 26, the photo 

sensitive drum 1 is rotatably mounted via a front drum 
bearing 10 and a rear drum bearing 11. The photosensitive 
drum 1 is provided with a drum coupling 16 and a flange 19 
at an end portion thereof. 
On a circumferential surface of the photosensitive drum 1, 

as described above, the charging roller 2 and the cleaning 
member 6 are disposed. The cleaning member 6 is consti 
tuted by an elastic member formed with a rubber blade and 
a cleaning Supporting member 8. A free end portion of the 
elastic member disposed in contact with the photosensitive 
drum 1 counter directionally to a rotational direction of the 
photosensitive drum 1. Further, a residual toner removed 
from the surface of the photosensitive drum 1 by the 
cleaning member 6 falls into a removed toner chamber 27a. 
Further, a receptor sheet 29 for preventing leakage of the 
removed toner in the removed toner chamber 27a is con 
tacted to the photosensitive drum 1. 
By transmitting a driving force of a main assembly 

driving motor (not shown) as a driving Source to the drum 
unit 26, so that the photosensitive drum 1 is rotationally 
driven depending on an image forming operation. The 
charging roller 2 is rotatably mounted to the drum unit 26 via 
a charging roller bearing 28 and is urged against the pho 
tosensitive drum 1 by a charging roller urging member 46. 
thus being rotated by the rotation of the photosensitive drum 
1. 
The developing unit 4 includes the developing roller 26, 

rotating in contact with the photosensitive drum 1 in an 
arrow B direction, and a developing device frame 31 for 
supporting the developing roller 25. Further, the developing 
unit 4 is constituted by a developing chamber 31b in which 
the developing roller 25 is disposed and by a toner accom 
modating portion 31 c, disposed below the developing cham 
ber 31b with respect to the direction of gravity in a state in 
which the process cartridge is mounted in the image forming 
apparatus, as a developer accommodating container for 
accommodating the toner. These chambers (portions) are 
partitioned by a partition wall 31d. The toner accommodat 
ing portion 31 is positioned below the developing roller 25 
and the developer supplying roller with respect to the 
direction of gravity. Further, the partition wall 31d is pro 
vided with an opening 31e through which the toner passes 
when the toner is fed from the toner accommodating portion 
31c to the developing chamber 31b. The developing roller 
25 is rotatably supported by the developing (device) frame 
31 via a front developing (means) bearing 12 and a rear 
developing (means) bearing 13 provided in both sides of the 
developing device frame 31, respectively (FIG. 3). 

Further, on a peripheral surface of the developing roller 
25, a developer supplying roller 34 rotatable in contact with 
the developing roller 25 in an arrow E direction, and a 
developing blade 35 for regulating a toner layer on the 
developing roller 25 are provided. 
The developer supplying roller 34 is constituted by a 

metal-made developer Supplying roller shaft 34i and a 
sponge portion 34a which is an elastic portion for covering 
an outer peripheral Surface of the shaft in an exposed State 
at end portions. The developer supplying roller 34 is dis 
posed so that the sponge portion 34a is in contacted to the 
developing roller 25 with a predetermined penetration 
amount into the developing roller 25. Further, a leakage-out 
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preventing sheet 33 as a developing (means) contact sheet 
for preventing leakage-out of the toner from the developing 
frame 31 contacting the developing roller 25 is provided. 

Further, in the toner accommodating portion 31c in the 
developing frame 31, a toner feeding member 36 which is a 
feeding means for feeding the toner into the developing 
chamber 31b through the opening 31e while stirring the 
toner accommodated in the toner accommodating chamber 
31c is provided. 
As described above, the toner accommodating portion 31C 

is provided below with respect to the direction of gravity, 
and therefore also the toner feeding member 36 is positioned 
below the developing chamber 31b with respect to the 
direction of gravity. That is, the developing chamber 70 in 
this embodiment has a toner Scooping-up constitution in 
which the toner is fed by the toner feeding member 36 
against gravitation from the toner accommodating portion 
31c disposed at a lower portion with respect to the direction 
of gravity to the developing chamber 31b disposed at an 
upper portion of the toner accommodating portion 31C with 
respect to the direction of gravity. 

FIG. 4 is a general perspective view of the process 
cartridge 70. FIG. 5 is a general perspective view of the 
developing unit 4. To the drum unit 26, the developing unit 
4 is rotatably mounted. A front Supporting pin 14 and a rear 
Supporting pin 15 which are press-fitted in the cleaning 
frame 27 are engaged with hang holes 12a and 13a, respec 
tively, of the rear developing bearing 13. As a result, the 
developing unit 4 is rotatably Supported by the cleaning 
frame 27 with the front supporting pin 14 and the rear 
Supporting pin 15 as rotation shafts. 

Further, the cleaning frame 27 is provided with a front 
drum bearing 10 and a rear drum bearing 11 which rotatably 
support the photosensitive drum 1. The rear drum bearing 11 
Supports a drum coupling 16 coupled to the photosensitive 
drum 1. Further, the front drum bearing 10 supports the 
flange 19. Here, the drum coupling 16 is a drum coupling 
member for transmitting a rotational driving force (first 
rotational driving force) from the apparatus main assembly 
100A to the photosensitive drum 1. 
The developing frame 31 is provided with the front and 

rear developing bearings 12 and 13 for rotatably supporting 
the developing roller 25. Further, the developing unit 4 is 
constituted so as to be urged against the drum unit 26, during 
image formation of the process cartridge 70, by an urging 
spring 32 provided at each of ends of the developing frame 
31. By these urging spring 32, an urging force for bringing 
the developing roller 25 into contact with the photosensitive 
drum 1 with, as rotation centers, the hang holes 12a and 13a 
of the front and rear developing bearings 12 and 13 is 
generated. 
(Insertion and Mounting Constitution of Process Cartridge 
into Image Forming Apparatus Main Assembly) 

In FIG. 6, a constitution in which the process cartridge 70 
is inserted into the image forming apparatus 100 will be 
described. In this embodiment, a constitution in which the 
process cartridges 70 (70Y, 70M, 70C, 70K) are inserted 
through openings 101 (101a, 101b, 101c. 101 d) of the image 
forming apparatus 100 is a constitution in which the process 
cartridges 70 are inserted from the front side to the rear side 
in a direction (arrow F direction in the figure) parallel to an 
axial direction of the photosensitive drums 1 (1a, 1b, 1c. 1d). 

In this embodiment, with respect to an insertion direction 
of the process cartridge 70, an upstream side is defined as a 
front side, and a downstream side is defined as a rear side. 
Further, in the image forming apparatus 100, main assembly 
upper mounting guide portions 103 (103a, 103b, 103c, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
103d) which are first main assembly guide portions are 
provided in an upper side. Further, in the image forming 
apparatus 100, main assembly lower mounting guide por 
tions 102 (102a, 102b, 102c, 102d) which are second main 
assembly mounting guide portions are provided in a lower 
side. Each of the main assembly upper guide portions 103 
and the main assembly lower guide portions 102 has a guide 
shape extending along an insertion direction F of each of the 
process cartridge 70. 
The process cartridge 70 is placed in a front side of the 

main assembly lower mounting guide portion 102 with 
respect to a mounting direction and then is moved in the 
insertion direction F along the main assembly upper and 
lower mounting guide portions 102 and 103, thus being 
inserted into the image forming apparatus 100. 
An operation of mounting the process cartridge 70 into 

the apparatus main assembly 100A will be described. FIG. 
7(a) is a schematic view for illustrating a state before 
mounting of the process cartridge 70 into the apparatus main 
assembly 100A. 

FIG.7(b) is a schematic view for illustrating a state during 
the mounting of the process cartridge 70 into the apparatus 
main assembly 100A. The main assembly lower mounting 
guide portion 102 provided in the apparatus main assembly 
100A is provided with a main assembly(-side) pressing 
member 104 and a main assembly(-side) pressing spring 105 
which press and position the process cartridge 70 against the 
apparatus main assembly. When the process cartridge 70 is 
mounted in the apparatus main assembly 100A, a guide 
portion 27b of the cleaning frame 27 runs on the main 
assembly pressing portion 104, so that the process cartridge 
70 moves in an upward direction. Then, the guide portion 
27b of the cleaning frame 27 is in a state in which the guide 
portion 27 b is spaced from a guide Surface of the main 
assembly lower mounting guide portion 102. 

FIG. 7(c) is a schematic view for illustrating a state in 
which the process cartridge 70 is mounted into the apparatus 
main assembly 100A until the process cartridge 70 abuts 
against a rear(-side) plate 98. In the state in which the guide 
portion 27b of the cleaning frame 27 runs on the main 
assembly pressing member 104, when the mounting of the 
process cartridge 7 is further continued, a longitudinal 
abutting portion provided on the rear drum bearing 11 
contacts the rear plate 98 of the apparatus main assembly 
100A. 

FIG. 7(d) and FIG. 8 are schematic views for illustrating 
a state in which the process cartridge 70 is positioned 
relative to the apparatus main assembly 100A. In a state of 
(c) of FIG. 7, in interrelation with closing of a front door 96 
of the apparatus main assembly 100A, the main assembly 
lower mounting guide portion 102 including the main 
assembly pressing member 104 and the main assembly 
pressing spring 105 moves in the upward direction. With the 
movement, also the process cartridge 70 contacts a main 
assembly(-side) positioning portion 98a of the rear plate 98 
at a cartridge(-side) positioning portion 11a provided at an 
upper portion of the rear drum bearing 11. 

Then, by the contact of the cartridge positioning portion 
10a provided at the upper portion of the rear drum bearing 
10 with the main assembly positioning portion 97a which is 
a main assembly(-side) positioning portion of a front plate 
97, the position of the process cartridge 70 relative to the 
apparatus main assembly 100A is determined. Also in this 
state, the guide portion 27b of the cleaning frame 27 is 
spaced from the guide Surface of the main assembly lower 
mounting guide portion 102. So that the process cartridge 70 
is in a state in which the process cartridge 70 is pressed by 
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a spring force, of the main assembly pressing spring 105. 
received from the main assembly pressing member 104. 

Further, the cleaning frame 27 is provided on a side 
surface thereof with a boss 27c as a rotation stopper for the 
process cartridge 70, and the boss 27c engages with a 
rotation preventing hole (portion) 98b provided in the rear 
plate 98. Thus, the process cartridge 70 is prevented from 
rotating in the apparatus main assembly 100A. 
(Spacing Mechanism Between Photosensitive Drum and 
Developing Roller in Process Cartridge) 

In the process cartridge 70 according to this embodiment, 
the photosensitive drum 1 and the developing roller 25 are 
capable of being contacted to and spaced from each other. 
Here, a spacing mechanism between the photosensitive 
drum 1 and the developing roller 25 will be described with 
reference to FIGS. 9 and 10. 

In FIG. 9, the apparatus main assembly is provided with 
a spacing member 94 at a predetermined position with 
respect to a longitudinal direction of the process cartridge 
70. In the developing unit 4 of the process cartridge 70, a 
spacing force receiving portion 31a of the developing frame 
31 receives a force from the spacing member 94 moving in 
an arrow N direction, thus moving the developing roller 25 
to a spaced position where the developing roller 25 is spaced 
from the photosensitive drum 1. 

Further, as shown in FIG. 10, when the spacing member 
94 moves in an arrow P direction away from the spacing 
force receiving portion 31a, the developing unit 4 is rotated 
in an arrow T direction about the holes 12a and 13a of the 
front and rear developing bearings 12 and 13 by the urging 
force of the urging springs 32 (FIG. 5) provided at the ends 
of the developing frame 31. Then, the developing unit 4 is 
moved to a contact position, so that the developing roller 25 
and the photosensitive drum 1 are in contact with each other. 
At least during the image formation, the developing unit 4 
is held at a contact position of FIG. 9. Then, at timing, set 
in advance, such as during stand-by other than during image 
formation, the developing unit 4 is held at the spaced 
position of FIG. 9. By that, an effect of suppressing the 
influence of deformation of the developing roller 25 on an 
image quality is obtained. 
(Spacing Mechanism when Process Cartridge is Mounted) 
A spacing mechanism when the process cartridge 70 is 

mounted in the apparatus main assembly 100A will be 
described using FIGS. 11 and 12. 
When the process cartridge 70 is mounted in the apparatus 

main assembly 100A, the developing unit 4 is in the contact 
portion, and the photosensitive drum 1 and the developing 
roller 25 are in contact with each other. At the time of 
completion of the mounting of the process cartridge 70 in the 
apparatus main assembly 100A and at the time of end of the 
image forming operation of the image forming apparatus 
100, the developing unit 4 is in the spaced position, and the 
photosensitive drum 1 and the developing roller 25 are 
spaced from each other. 

Therefore, when the process cartridge 70 is mounted in 
the apparatus main assembly 100A, there is a need to move 
the process cartridge 70 from the contact position to the 
spaced position, and a constitution thereof will be described 
using FIGS. 11-14. As shown in FIG. 11, the apparatus main 
assembly 100A is provided with an image forming apparatus 
opening 101 for permitting mounting of the process car 
tridge 70. Further, as shown in FIGS. 11 and 12, the 
apparatus main assembly 100A is provided with a spacing 
guide portion 93 contacting a spacing force receiving por 
tion 31a provided on the developing unit 4 of the process 
cartridge 70. 
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As shown in (a) of FIG. 13 and (a) of FIG. 14, before the 

process cartridge 70 enters the apparatus main assembly 
100A, the developing unit 4 is in the contact position, and 
the photosensitive drum 1 and the developing roller 25 are 
in contact with each other. Then, as shown in (b) of FIG. 13 
and (b) of FIG. 14, when the process cartridge 70 is mounted 
into the apparatus main assembly 100A, first, the guide 
portion 27b provided integrally with the cleaning is mounted 
on the main assembly lower mounting guide portion 102 
provided in the apparatus main assembly 100A. Then, the 
spacing force receiving portion 31 a provided on the devel 
oping frame 31 contacts a chamfered portion 93a which is 
an inclined Surface obliquely inclined relative to the spacing 
guide portion 93. 
When the process cartridge 70 is caused to further enter 

the apparatus main assembly, as shown in (c) of FIG. 13 and 
(c) of FIG. 14, the developing unit 4 rotates in an arrow J 
direction about a rear Supporting pin 15 as a rotation center. 
Then, the developing unit 4 moves in an arrow K direction 
to the spaced position. Then, when the process cartridge 70 
is positioned in the apparatus main assembly 100A, as 
shown in (d) of FIG. 13 and (d) of FIG. 14, the spacing force 
receiving portion 31a is in a contact state with the spacing 
member 94 disposed downstream of the spacing guide 
portion 93 with respect to the mounting direction. At that 
time, the developing unit 4 is in the spaced position, so that 
the process cartridge 70 can be mounted in the apparatus 
main assembly 100A while keeping the developing roller 25 
in the spaced state from the photosensitive drum 1. 
(Constitution of Developer Supplying Roller Supporting and 
Developing (Means) Driving Force Inputting Portion in 
Process Cartridge) 

Next, a constitution of a developing driving force input 
ting portion and a Supporting constitution of the developer 
Supplying roller 34 in the process cartridge 70 according to 
this embodiment will be described using FIGS. 15-18. 

FIG. 15 is an illustration showing a longitudinal one end 
side (rear side) of a Supporting portion for the developing 
roller 25 and the developer supplying roller 34. In FIG. 15, 
a developing roller shaft 25i of the developing roller 25 and 
a developer supplying roller shaft 34i of the developer 
Supplying roller 34 are rotatably engaged with an inner 
peripheral surface of the rear developing bearing 13. Here, 
the Supporting constitution in the longitudinal one end side 
of the developing roller 25 and the developer supplying 
roller 34 was described, but also in the other longitudinal 
one end side, similarly, the bearing portion is integrally 
provided with the bearing member, and the developing roller 
shaft 25i and the developer supplying roller shaft 34i are 
rotatably engaged in the other end side. Further, at the 
developing driving force inputting portion, an Oldham cou 
pling 20 which is a shaft coupling member is used. 

Using FIG. 16, a constitution of the Oldham coupling 20 
will be described. Here, in order to describe the constitution 
of the Oldham coupling 20, the rear developing bearing 13 
is not shown. As shown in FIG. 16, the Oldham coupling 20 
is constituted by a follower-side engaging portion 21 which 
is a driven portion, an intermediary engaging portion which 
is an intermediary portion, and a driving-side engaging 
portion 23 which is a drive receiving portion. 
The follower-side engaging portion 21 is fixed and 

mounted to an end portion (in one end side with respect to 
an axial direction) of the developer Supplying roller shaft 
34j. As a fixing method, there are a method in which 
connection is made by a spring pin or a parallel pin and a 
method in which as shown in FIG. 16, the developer 
supplying roller shaft 34i is provided with a cut portion 34k 
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at an end surface thereof and also a hole in the follower-side 
engaging portion 21 side is similarly shape and is engaged 
with the cut portion 34k. 

The driving-side engaging portion 23 (first drive receiving 
portion) is a portion for receiving a driving force of a driving 
Source of the main assembly. Further, in this embodiment, an 
H direction and an I direction are in a Substantially perpen 
dicular relationship. A shaft portion 23d of the driving-side 
engaging portion 23 is rotatably held in a hole 41d of a 
holding portion 41. Further, the driving-side engaging por 
tion 23 is integrally formed with three projections 23c1, 
23c2 and 23c3 engageable with a main assembly(-side) 
developing (means) coupling 91 (FIG. 18) which is a second 
main assembly(-side) drive transmitting member of the 
100A described later. 

This Oldham coupling 20 allows a deviation between an 
axis of the main assembly developing coupling 91 and an 
axis of the developer Supplying roller 34, and transmits a 
rotational driving force (first rotational driving force) from 
the apparatus main assembly 100A to the developer supply 
ing roller 34. Further, the Oldham coupling 20 is capable of 
transmitting a rotational driving force (second rotational 
driving force) from the apparatus main assembly 100A to the 
developer supplying roller 34 in a state in which the devel 
oping unit 4 is in the contact position and in the spaced 
position. 

In FIG. 17, a constitution of the Oldham coupling 20 will 
be described in further detail using sectional views. FIG. 
17(a) is a sectional view of the Oldham coupling 20 cut in 
an arrow H direction in FIG. 16, and FIG. 17(b) is a 
schematic view of the Oldham coupling 20 cut in an arrow 
I direction in FIG. 16. In (a) of FIG. 17, the follower-side 
engaging portion 21 is integrally provided with a rib 21a. 
The intermediary engaging portion 22 is provided with a 
groove 22a, and the rib 21a and the groove 22a are engaged 
with each other so as to be movable in the arrow H direction 
of FIG. 16. In (b) of FIG. 17, the driving-side engaging 
portion 23 is integrally provided with a rib 23b. The inter 
mediary engaging portion 22 is provided with a groove 22b. 
and the rib 23b and the groove 22b are engaged with each 
other so as to be movable in the arrow I direction of FIG. 16. 
In this embodiment, the H direction and the I direction are 
in the Substantially perpendicular relationship. 
The intermediary engaging portion 22 engages with the 

follower-side engaging portion 21 and the driving-side 
engaging portion 23, and constitutes an intermediary portion 
for transmitting a driving force, inputted into the driving 
side engaging portion 23, to the follower-side engaging 
portion 21, and is movable in a direction crossing the axial 
direction of the developer supplying roller 34 while main 
taining engagement with each of the engaging portions 21 
and 23. 

FIG. 18 is an illustration showing a constitution including 
the coupling provided on the process cartridge 70 and the 
coupling provided in the apparatus main assembly 100A. At 
the end Surface of the driving-side engaging portion 23 of 
the Oldham coupling 20 provided on the developing cham 
ber 4, the three projections 23c1, 23c2 and 23c3 projecting 
in the axial direction are formed. Further, a centering boss 
23a for being aligned with the axis (rotation enter) of the 
main assembly developing coupling 91 projects in the axial 
direction from the end Surface of the driving-side engaging 
portion 23. 
The photosensitive drum 1 is provided, in one end side 

with respect to the axial direction, with a triangular prism 
drum coupling 16. A guide portion 41b of the holding 
portion 41 is movable, in a direction crossing the axial 
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12 
direction of the developer supplying roller 34, along the 
groove 43a of the side cover 43 fixed on the developing unit 
with an unshown screw or the like. That is, the driving-side 
engaging portion 23 is movable in a direction (the direction 
crossing the axial direction of the developer Supplying 
roller) crossing the developing unit 4. 

In FIG. 18, the main assembly drum coupling 90 which is 
a first main assembly drive transmitting member for trans 
mitting the drive of the apparatus main assembly 100A to the 
photosensitive drum 1 is provided with a hole 90a having a 
Substantially triangular shape in cross section. The main 
assembly developing coupling 91 which is a second main 
assembly drive transmitting member for transmitting the 
rotational driving force (second rotational driving force) 
from the apparatus main assembly 100A to the developer 
supplying roller 34 is provided with three holes 91a1, 91a2 
and 91a3. 
The main assembly drum coupling 90 is urged in a 

direction of the process cartridge 70 by a drum pressing 
(urging) member 106 Such as a compression spring. Further, 
the main assembly drum coupling 90 is movable in the axial 
direction of the photosensitive drum 1. Further, in the case 
where the drum coupling 16 and the hole 90a of the main 
assembly drum coupling 90 are out of phase and in contact 
with each other when the process cartridge 70 is mounted in 
the apparatus main assembly 100A, the main assembly drum 
coupling 90 is pushed by the drum coupling 16, thus being 
retracted. Then by rotation of the main assembly drum 
coupling 90, the drum coupling 16 and the hole 90a are 
engaged with each other, the rotational driving force is 
transmitted to the photosensitive drum 1. 

Further, the main assembly developing coupling 91 is 
urged in the direction of the process cartridge 70 toward a 
direction parallel to the axial direction of the photosensitive 
drum 1 by a developing (means) pressing (urging) member 
107 Such as a compression spring. However, the main 
assembly developing coupling 91 has no play with respect to 
the direction crossing the axial direction and is provided in 
the apparatus main assembly 100A. That is, the main assem 
bly developing coupling 91 not only rotates for transmitting 
the drive (driving force) but also in movable only in the axial 
direction. 
When the driving-side engaging portion 23 and the main 

assembly developing coupling 91 are engaged with each 
other by causing the process cartridge 70 to enter the 
apparatus main assembly 100A, the projections 23c1-23c3 
and the holes 91a1-91.a3 are out of phase in some cases. In 
this case, free ends of the projections 23c1-23c3 contact 
portions other than the holes 91a1-91.a3, so that the main 
assembly developing coupling 91 is retracted in the axial 
direction against an urging force of the developing pressing 
member 107. However, when the main assembly developing 
coupling 91 rotates and the projections 23c1-23c3 and the 
holes 91a1-91.a3 are in phase, the main assembly developing 
coupling 91a advances by the urging force of the developing 
pressing member 107. 

Then, the projections 23c1-23c3 and the holes 91a1-91.a3 
engage with each other, and also the centering boss 23a 
which is an engaging portion positioning portion and the 
centering hole 91b which is a transmitting member posi 
tioning portion engage with each other, so that the driving 
side engaging portion 23 and the axis (rotation center) of the 
main assembly developing coupling 91 coincide with each 
other. Then, by rotation of the main assembly coupling 91, 
the projections 23c1-23c3 and the holes 91a1-91.a3 engage 
with each other, respectively, so that the rotational driving 
force is transmitted to the developer supplying roller 34. 
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Next, rotation of the developing roller 25 will be described. 
The developer supplying roller 34 is provided with the 
driving-side engaging portion 23 in one end side and is 
provided with a gear in the other end side with respect to the 
longitudinal direction (the axial direction of the developer 
supplying roller). On the other hand, the developing roller 
25 is provided with a gear engageable with the above gear. 
By this constitution, the rotational driving force is transmit 
ted to the developing roller 25 drive-connected to the 
developer supplying roller 34 by the gears in the other end 
side with respect to the longitudinal direction. 

Here, the drive transmission to the main assembly drum 
coupling 90 and the main assembly developing coupling 91 
is made by a motor provided in the apparatus main assembly 
100A. By this, the photosensitive drum 1 and the developer 
Supplying roller 34 receive the driving force from the image 
forming apparatus main assembly independently of each 
other. Incidentally, the motor may employ a constitution 
using a single motor per each of the process cartridges 70 for 
the respective colors and a constitution in which the drive is 
transmitted to some process cartridges by the single motor. 
(Constitution of Developing Frame and Rotational Direc 
tions of Developing Roller and Developer Supplying Roller) 

Next, a constitution of the developing frame and the 
rotational directions of the developing roller and the devel 
oper supplying roller will be described using FIGS. 1, 3, 19 
and 26. FIG. 1 is an illustration showing a driving force 
inputting portion and a driving system of the developing unit 
in this embodiment. FIG. 3 is an illustration showing the 
cartridge mounted in the image forming apparatus. FIG. 19 
is an illustration showing a constitution of the developing 
chamber in this embodiment. FIG. 26 is an illustration 
showing a comparison example in which the developing 
chamber toner feeding member is provided in the develop 
ing chamber. 
As described above, the toner accommodating portion 31C 

of the developing frame 31 is provided with the toner 
feeding member 36 (FIG. 3) for not only stirring the 
accommodated toner but also feeding the toner to the 
developing chamber 31b via the toner opening 31e. Inci 
dentally, in this embodiment, a constitution in which the 
developing roller 25 and the developer supplying roller 34 
are provided in the developing chamber 31b is employed. 
Further, the toner accommodating portion 31c is provided 
below the developing chamber 31b with respect to direction 
of gravity, and therefore the toner feeding member 36 is 
positioned below the developing chamber 31b with respect 
to the direction of gravity. That is, the process cartridge 70 
in this embodiment has a scooping-up constitution in which 
the toner is fed by the toner feeding member 36 against the 
gravity from the toner accommodating portion 31c disposed 
below the developing chamber 31b with respect to the 
direction of gravity to the developing chamber 31b disposed 
above the toner accommodating portion 31c with respect to 
the direction of gravity. 

The developer fed from the toner accommodating portion 
31c to the developing chamber 31b stagnates at a developing 
chamber bottom (portion) 31f as shown in FIG. 19. In order 
to feed the developer stagnating at the developing chamber 
bottom 31f to the developer supplying roller, as the com 
parison example, as shown in FIG. 26, a developing cham 
ber toner feeding member 37 is provided at the developing 
chamber bottom 31f and the a developing chamber toner 
feeding member 37 is moved, so that the developer stag 
nating at the developing chamber 31f was Supplied to the 
developer supplying roller 34. 
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In this embodiment, as shown in FIG. 19, the developer 

Supplying roller 34 is set So as to rotate in a direction (arrow 
E direction) opposite to the rotational direction (arrow B 
direction) of the developer supplying roller 34. That is, at the 
contact portion between the developing roller 25 and the 
developer Supplying roller 34, the respective Surfaces 
thereof are in a direction of movement in the same direction. 
Incidentally, as shown in FIG. 1, the rotational direction of 
the photosensitive drum 1 is an opposite direction to the 
rotational direction of the developing roller. Further, the 
rotational direction of the photosensitive drum 1 is the same 
direction as the rotational direction of the developer Sup 
plying roller 34. 

In FIG. 19, the developer supplying roller 34 has a 
constitution in which a sponge portion (elastic layer having 
an inner porous portion)34a is provided. Further, in FIG. 19. 
the developing roller 25 has an elastic layer 25a. A surface 
hardness of the developer supplying roller 34 is lower than 
a surface hardness of the developing roller 25, and therefore 
when both rollers are in contact with each other, as shown 
in FIG. 19, the developer supplying roller is dented (de 
formed). Here, as shown in FIG. 19, the developer supplying 
roller 34 is in a state in which the surface of the sponge 
portion 34a is deformed correspondingly to a penetration 
amount at the contact portion with the developing roller 25. 
At this time, from the Sponge portion 34a, the toner con 
tained in the sponge portion 34a is discharged. Hereinafter, 
a portion where the toner is discharged by deformation of the 
sponge portion 34a is referred to as a discharging portion 
34b and will be described. This discharging portion 34b is a 
region in a side upstream of the contact portion between the 
developer supplying roller 34 and the developing roller 25 
with respect to the rotational direction of the developer 
Supplying roller 34. 
On the other hand, at a portion where the rotation of the 

developer supplying roller 34 advances and the state of the 
developer supplying roller 34 is restored from the deformed 
state, air pressure inside the sponge portion 34a lowers with 
the restoration. For that reason, a flow of air for taking in the 
toner toward the inside of the sponge portion 34a generates. 
Hereinafter, a portion where the state of the sponge portion 
34a is restored from the deformed state and the toner is taken 
in is referred to as a taking-in portion 34c and will be 
described. This taken-in portion 34c is a region in a side 
downstream of the contact portion between the developer 
supplying roller 34 and the developing roller 25 with respect 
to the rotational direction of the developer supplying roller 
34. The toner taken in this region is discharged again at the 
discharging portion 34b. 

In this way, during the rotational drive of the developer 
Supplying roller 34, the toner is circulated by continuously 
performing the above-described taking-in and discharging, 
and in this process, Supply of the developer to the develop 
ing roller 25 is made. In order to effect stable supply of the 
developer to the developing roller 25, it is important to 
stably Supply the toner to the taking-in portion 34c. 
As shown in FIG. 26, the rotational direction (arrow C 

direction) of the developer supplying roller 34 in the com 
parison example is set at the same direction as the rotational 
direction (arrow B direction) of the developing roller 25 in 
many cases. In this case, as in this embodiment, in the 
constitution in which the toner is fed from the lower toner 
accommodating portion 31c to the upper developing cham 
ber 31b, the taking-in portion 34c is positioned above the 
developing roller 25 and the developer supplying roller 34. 
Accordingly, in order to stably Supply the toner to the 
taking-in portion 34c, there is a need to provide such an 
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arrangement relationship that the toner which passes through 
the toner opening 31e and which moves toward the taking-in 
portion 34c positioned above the developer supplying roller 
34 is not blocked by the developer supplying roller 34 itself. 
Further, at the bottom 31f of the developing chamber 31c, a 
state in which the toner discharged from the discharging 
portion 34b, the toner fallen by regulation with a developing 
blade 35 and the toner fed from the toner accommodating 
portion 31c are accumulated is formed. In order to stir and 
circulate these toners, at the bottom 31f of the developing 
chamber 31b, the developing chamber toner feeding mem 
ber 37 which is a stirring member is provided, and there was 
a need to Supply the toner to the developer Supplying roller 
34 by the developing chamber toner feeding member 37. 
On the other hand, in this embodiment, with respect to the 

direction of gravity as shown in FIG. 19, the taking in 
portion 34c is positioned below the developing roller 25 and 
the developer supplying roller 34 and is close to the bottom 
31f of the developing chamber 31b. That is, the toner fed to 
the developing chamber 31b moves toward the rear portion 
by the airflow generated at the taking-in portion 31c, so that 
the taking-in portion is located at a position where the toner 
easily reaches the taking-in portion 31c naturally. Accord 
ingly, constraint of an arrangement relationship between the 
toner opening 31e and the developer Supplying roller 34 as 
in the conventional constitution is alleviated, and therefore 
a degree of flexibility in design of the arrangement of the 
toner opening 31e and the developer supplying roller 34 
becomes high. 

Here, with respect to the direction of gravity, when a 
lower end 31e2 of the toner opening 31e is disposed at a 
position higher than the bottom 31f of the developing 
chamber 31, the toner surface is raised to a position close to 
the taking-in portion 34c, and therefore such an arrangement 
is further desirable. Particularly, when the position of the 
lower end 31e2 of the toner opening 31e is set at a position 
higher than the taking-in portion 34c with respect to the 
direction of gravity, the toner Surface in the developing 
chamber 31b always reaches a height of the taking-in 
portion 34c, and therefore a toner Supplying property to the 
developing chamber 31c is further stabilized. In this 
embodiment, the height of the lower end 31e2 of the toner 
opening 31e is disposed at a position higher than a down 
stream end of the contact portion between the developer 
supplying roller 34 and the developing roller 25 with respect 
to the rotational direction of the developer supplying roller 
34. Further, the taking-in portion 34c is positioned close to 
the bottom 31fof the developing chamber 31b, and therefore 
the toner accumulated at the bottom 31 is naturally taken in 
the developer Supplying roller 34 and is gradually con 
Sumed. 

Accordingly, as in the conventional constitution, the cir 
culation of the toner is made even when the developing 
chamber toner feeding member 37 shown in FIG. 26 is not 
used, and therefore a space in which the developing chamber 
toner feeding member 37 has been conventionally disposed 
can be filled, so that it is possible to reduce the residual toner. 
(Surface Speeds and Roller Diameters of Developing Roller 
and Developer Supplying Roller) 

Using FIG. 19, surface speeds of the developing roller 25 
and the developer supplying roller 34 will be described. As 
shown in FIG. 19, the developing roller 25 and the developer 
Supplying roller 34 rotates in opposite directions. Inciden 
tally, at the contact portion, the respective Surfaces move in 
the same direction. Here, the surface speed of the developer 
Supplying roller 34 is set So as to be higher than the Surface 
speed of the developing roller 25. This is because the toner 
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Supplying property to the developing roller 25 and a prop 
erty of peeling off the toner, on the developing roller 25, 
which is not used for development are taken into consider 
ation. The surface speed of the developer supplying roller 34 
is higher than the surface speed of the developing roller 25, 
so that a portion, where the toner is contained in a Sufficient 
amount, of the sponge portion 34a always contacts the 
developing roller 25, and thereforestable toner supply to the 
developing roller 25 can be effected. Further, with respect to 
the toner peeling-off property, the Surface speed of the 
developer supplying roller 34 is higher than the surface 
speed of the developing roller 25 and therefore a frictional 
force due to a peripheral speed driving force generates, so 
that the toner on the developing roller 25, which is not used 
for development, can be peeled off. 

Incidentally, with respect to the toner Supplying property 
and the toner peeling-off property, it has been known that an 
effect is larger when the peripheral speed difference is larger. 
However, the number of rotation of the developing roller 25 
has a large influence on the toner Supplying property to the 
photosensitive drum 1, and therefore from the viewpoint of 
a developing process, it is not desirable that the peripheral 
speed difference is provided by lowering the number of 
rotation of the developing roller 25. 

Therefore, in order to increase the peripheral speed while 
maintaining the number of rotation of the developing roller 
25, a method in which the number of rotation of the 
developer supplying roller 34 is increased relatively by 
changing a gear ratio between a developer Supplying roller 
gear 38 and a developing roller gear 39 (FIG. 1) which are 
described later and a method in which a diameter 34r of the 
sponge portion 34a is increased are used. In the case where 
the number of rotation of the developer supplying roller 34 
is increased relatively while maintaining the number of 
rotation of the developing roller 25, there is a need to 
increase an output from the main assembly driving motor 
(unshown) which is a driving Source, and therefore much 
electric power is required. Accordingly, also in order to 
Suppress electric power consumption, the diameter 34r of 
the sponge portion 34a may desirably be large, and in this 
embodiment, a diameter 25r of the developing roller 25 is 
set at 12 mm and the diameter 34r of the developer supply 
ing roller 34 is set at 13.3 mm, so that a diameter ratio 
therebetween is about 1.11. However, it is not necessarily 
required that the diameter 34r of the sponge portion 34a is 
made larger than the diameter 25r of the developing roller 
25, but a desired peripheral speed difference may also given 
by the gear ratio. Incidentally, although a driving system in 
this embodiment will be described later, with respect to the 
number of teeth of the developer supplying roller gear 38 
and the developing roller gear 39 (FIG. 1) which are directly 
connected to each other, the number of teeth of the developer 
supplying roller gear 38 is set at 18 teeth, and the number of 
teeth of the developing roller gear 39 is set at 26 teeth, so that 
the gear ratio therebetween is about 1.44. 

Here, with respect to a surface speed ratio between the 
developing roller 25 and the developer supplying roller 34 
(i.e., (developer Supplying roller Surface speed)/(developing 
roller surface speed), hereinafter referred to as a “peripheral 
speed ratio’), it is desirable that the peripheral speed ratio is 
set in a range of 1.3 or more and 1.8 or less. This set range 
is such a range that necessary and Sufficient toner Supplying 
property and toner peeling off property can be maintained. 
When the peripheral speed ratio is below 1.3, there is a 
liability that a good toner peeling-off property cannot be 
maintained, so that there is a liability of the influence of a 
ghost or the like on an image quality. Further, when the 
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peripheral speed ratio is 1.8 or less, the toner Supplying 
property and the toner peeling-off property can be suffi 
ciently maintained. For that reason, when the peripheral 
speed ratio exceeds 1.8, friction becomes large and thus 
abrasion of the developer supplying roller and the develop 
ing roller is liable to generate, and therefore it is not 
desirable that the surface speed of the developer supplying 
roller 34 is excessively increased. Here, in this embodiment, 
by the above-described diameter ratio and gear ratio, the 
surface speed of the developing roller 25 is set at about 304 
mm/s and the Surface speed of the developer Supplying roller 
34 is set at about 487 mm/s, so that the peripheral speed ratio 
therebetween is about 1.60. In the setting, it has already been 
confirmed that a sufficient effect with respect to the toner 
Supplying property and the toner peeling-off property can be 
obtained. Incidentally, the surface speed referred herein is a 
speed on the Surface excluding the contact portion between 
the developing roller 25 and the developer supplying roller 
34, and this is similarly applicable to also the peripheral 
speed ratio. 
(Drive Input and Driving System for Developing Unit) 

Using FIGS. 1 and 20, a drive input constitution and a 
constitution of the driving system for the developing unit 4 
will be described. As described above, the driving force 
outputted from the main assembly driving motor (unshown) 
which is the driving source of the apparatus main assembly 
100A is inputted into the developing unit 4 by engagement 
of the main assembly developing coupling 91 of the appa 
ratus main assembly 100A with the driving-side engaging 
portion 23 of the Oldham coupling 20 provided at the end 
portion of the shaft portion 34i of the developer supplying 
roller 34. 

Here, first, the drive input constitution of the developing 
unit 4 will be described using FIG. 1. FIG. 1 is an illustration 
showing the driving system for the developing unit 4, and 
for simplification of explanation, only the developing roller 
25, the developer supplying roller 34 and the driving system 
relating to these rollers are extracted and shown. 
As shown in FIG. 1, the shaft portion 34i of the developer 

Supplying roller 34 is provided with the developer Supplying 
roller gear 38 which is an upstream drive transmitting 
member (first drive transmitting portion). Similarly, the shaft 
portion 34i of the developing roller 25 is provided with the 
developing roller gear 39 which is a downstream drive 
transmitting member (second drive transmitting portion) 
provided so as to directly engage with the developer Sup 
plying roller gear 38. Incidentally, in this embodiment, a 
gear train Such as the developer Supplying roller gear 38 is 
provided in a side (the other side) opposite from the driving 
force inputting portion of the developing unit 4 with respect 
to the axial direction from the viewpoint of the space or the 
like, but the gear train and the driving force inputting portion 
may also be provided in the same side. Here, the rotational 
directions of the developing roller 25 and the developer 
Supplying roller 34 are opposite to each other, and therefore 
there is no need to provide an idler gear between the 
developer supplying roller gear 38 and the developing roller 
gear 39, so that the number of parts can be reduce. The 
driving force inputted onto the shaft of the developer Sup 
plying roller 34 is transmitted from the developer Supplying 
roller gear 38 to the developing roller 25 via the developing 
roller gear 39. Incidentally, as described above, in this 
embodiment, the number of teeth of the developer supplying 
roller gear 38 is set at 18 teeth, and the number of teeth of 
the developing roller gear 39 is set at 26 teeth. 
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Using FIG. 20, the driving system for the developing unit 

will be described. FIG. 20 is an illustration showing the 
driving system in a side downstream of the developing roller 
25. 
As shown in FIG. 20, in a side downstream of the 

developing roller gear 39, a developing (means) idler gear 
80, a stirring idler gear 81 and a stirring gear 82 which are 
used for transmitting the drive to the toner feeding member 
36 are provided in the listed order. The developing idler gear 
80 and the stirring idler gear 81 are rotatably supported by 
the front developing bearing 12, and the stirring gear 82 is 
rotatably supported by the developing frame 31 in a state in 
which the stirring gear 82 is connected to the toner feeding 
member 36 by an unshown connecting means such as 
Snap-fit means and an engaging portion. The driving force 
inputted onto the shaft of the developer supplying roller 34 
is transmitted in the order of the developer supplying roller 
gear 38, the developing roller gear 39, the developing idler 
gear 80, the stirring idler gear 81 and the stirring gear 82 and 
is finally transmitted to the toner feeding member 36. 
As shown in FIG. 27, the developing idler gear 80 is 

provided with flexible sheets 801 adjacent to the position 
where the developer supplying roller gear 38 and the devel 
oping roller gear 39 are engaged with each other. The 
flexible sheets 801 rotate in synchronism with the rotation of 
the developing idler gear 80, so that they contact the 
developing roller gear 39 while rotating, by which wear 
chips which are produced by the sliding motion between the 
gear teeth in the case of long life and high speed process 
cartridge 70 are removed. By this, stabilized images can be 
produced stably throughout the life of the process cartridge 
70. 

FIG. 28 is a sectional view illustrating the positions of the 
flexible sheet 801 and the developing roller gear, in which 
the gear portion of the developing idler gear 80 is omitted for 
better illustration. 
(Small Deformation of Developer Supplying Roller) 

Using FIGS. 21 and 22, Small deformation generating at 
the sponge portion 34a of the developer supplying roller 34 
will be described. The developer supplying roller 34 is 
always Supported in the contact state with the developing 
roller 25, but when the developer supplying roller 34 is left 
standing for a long time in a high-temperature environment 
or the like, at the contact portion with the developing roller 
25, small plastic deformation as shown in FIG. 21 generates 
in some cases. Hereinafter, with respect to the developer 
Supplying roller 34, a region where the Small plastic defor 
mation generates is referred to as a small deformation 
portion 34n and will be described. 

First, FIG. 22 is an illustration showing a constitution in 
which different from this embodiment, the driving force 
from the main assembly is not inputted into the developer 
supplying roller 34, but is inputted into the developing roller 
25. In this constitution, the developing roller gear 39 drive 
the developer supplying roller gear 38. Here, FIG. 23 is an 
illustration showing one tooth of each of the developer 
Supplying roller gear and the developing roller gear at an 
engaging portion between a tooth 38a of the developer 
supplying roller gear and a tooth 39a of the developing roller 
gear. FIG. 23(a) is an illustration showing a state in which 
the sponge portion 34a which is not deformed reaches the 
contact position with the developing roller 25, and FIG. 
23(b) is an illustration showing a state in which the small 
deformation portion 34n reaches the contact position with 
the developing roller 25. A broken line 39b shown in (b) of 
FIG. 23 represents a behavior of the developing roller gear 
tooth 39a in a state in which a load from the developer 
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supplying roller gear 38 is decreased. Using FIGS. 22 and 
23, the influence due to the small deformation of the 
developer supplying roller 34 will be described. 

In the case where the sponge portion 34a of the developer 
supplying roller 34 is not deformed, as shown in (a) of FIG. 
23, the developing roller gear tooth 39a rotates in a state in 
which it receives a certain load from the developer supply 
ing roller gear tooth 38a. However, when the small defor 
mation portion 34n of the developer supplying roller 34 
reaches the contact position with the developing roller 25, a 
frictional force generating between the developing roller 25 
and the developer Supplying roller 34 decreases instanta 
neously. By this, the developer supplying roller 34 is in a 
state in which the developer supplying roller 34 easily 
rotates instantaneously, and therefore, as shown in (b) of 
FIG. 23, the load received from the developer supplying 
roller gear tooth 38a by the driven developing roller gear 
tooth 39a decreases instantaneously. By this, the rotational 
speed of the developing roller 25 instantaneously increased. 
Therefore, the surface speed of the driving-side 25 instan 
taneously increases relative to the Surface speed of the 
photosensitive drum 1, and therefore there is a possibility 
that non-uniformity generates in toner Supplying property 
from the developing roller 25 to the photosensitive drum 1 
and thus a phenomenon Such as a lateral Stripe generates on 
the image. Incidentally, it is known that this phenomenon is 
liable to generate as the peripheral speed difference between 
the surface speed of the developing roller 25 and the surface 
speed of the developer Supplying roller 34 becomes larger. 
On the other hand, in this embodiment shown in FIG. 1, 

the developer supplying roller 34 is in a state in which the 
developer supplying roller 34 readily rotates instantaneously 
by passing of the small deformation portion 34n of the 
developer Supplying roller 34 through the contact portion 
with the developing roller 25. However, as shown in FIG. 
24, there is no large fluctuation in load for rotating the 
developing roller 25, and therefore there is no generation of 
the influence on the behavior of the developing roller 25. 
Accordingly, even when the Small deformation generates at 
the sponge portion 34a of the developer Supplying roller 34. 
the non-uniformity does not readily generate in toner Sup 
plying property from the developing roller 25 to the photo 
sensitive drum 1. For that reason, the constitution in which 
the driving force in inputted into the developer Supplying 
roller 34 is capable of Suppressing a lowering in image 
quality compared with a constitution in which the driving 
force is inputted into the developing roller 25. 

Here, when the toner peeling-off property, the electric 
power consumption and the influence of the Small deforma 
tion of the sponge portion 34a on the image are summarized 
from the viewpoint of the above-described roller peripheral 
speed difference, a tendency as shown in a Table of FIG. 25 
is obtained from an experimental result. That is, the periph 
eral speed difference between the surface speed of the 
developing roller 25 and the surface speed of the developer 
supplying roller 34 may desirably be set at (developer 
supplying roller/developing roller)=1.3 or more and 1.8 or 
less also from the viewpoint of the influence of the small 
deformation of the sponge portion 34a on the image. 
As described above, according to this embodiment, in the 

developing device of the constitution in which the toner is 
scooped up from the toner accommodating chamber dis 
posed below the developing chamber 31b to the upper 
developing chamber 31b, the rotational direction (arrow C 
direction) of the developer supplying roller 34 is made the 
opposite direction to the rotational direction (arrow B direc 
tion) of the developing roller. By this, it is possible to 
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Suppress the stagnation of the toner without providing the 
stirring member in the developing chamber 31b, and there 
fore it is possible to reduce the number of parts and to 
decrease the amount of the residual toner. Further, the 
surface speed of the developer supplying roller 34 is set so 
as to be higher than the Surface speed of the developing 
roller, whereby it becomes possible to stably supply the 
toner to the developing roller. Further, the driving force from 
the image forming apparatus main assembly is inputted onto 
the shaft of the developer supplying roller 34, whereby it is 
possible to reduce an image defect generating, e.g., when the 
developer Supplying roller 34 is left standing in the high 
temperature environment or the like. From the above, in the 
developing device having the Scooping constitution includ 
ing the toner accommodating chamber below the developing 
chamber 31c, it is possible to provide a process cartridge and 
an image forming apparatus which are capable of improving 
the image quality while reducing the number of parts and 
decreasing the amount of the residual toner. 

INDUSTRIAL APPLICABILITY 

According to the present invention, there are provided a 
process cartridge and an image forming apparatus which are 
capable of realizing reduction of a residual developer while 
reducing the number of parts, in a constitution that a 
developer is scooped up from a developer accommodating 
chamber, provided below a developing chamber, to the 
developing chamber above the developer accommodating 
chamber. 
The invention claimed is: 
1. A process cartridge comprising: 
(i) a photosensitive drum; 
(ii) a rotatable developing roller for developing an elec 

trostatic latent image formed on said photosensitive 
drum; 

(iii) a developer Supplying roller, provided in contact with 
said developing roller, for Supplying a developer to said 
developing roller; 

(iv) a driving force receiving portion for receiving a 
driving force, wherein said driving force receiving 
portion is provided at a shaft end portion of said 
developer Supplying roller and is movable in a direction 
crossing a shaft of said developer Supplying roller; 

(v) a first driving force transmitting portion configured to 
transmit the driving force received by said driving force 
receiving portion, to said developing roller, wherein 
said first driving force transmitting portion is provided 
on said developer Supplying roller, and 

(vi) a second driving force transmitting portion provided 
on said developing roller and configured to transmit the 
driving force by engaging with said driving force 
transmitting portion, 

(V) flexible sheets provided adjacent to an engaging 
portion between said first driving force transmitting 
portion and second driving force transmitting portion 
and configured to intermittently contact said second 
driving force transmitting portion with rotation of said 
second driving force transmitting portion, 

wherein a peripheral movement direction of said devel 
oping roller is opposite to a peripheral movement 
direction of said developer Supplying roller, and a 
peripheral speed of said developer Supplying roller is 
larger than a peripheral speed of said developing roller. 

2. A process cartridge according to claim 1, further 
comprising a third driving force transmitting portion for 
receiving a driving force from said second driving force 
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transmitting portion, wherein said flexible sheets are 
mounted on said third driving force transmitting portion. 

k k k k k 

22 


